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(54) LIGHT EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting device 
having little inhomogeneity in brightness. 
SOLUTION: A light emitting device characterized in that the 
expression (2) or expression (3) with expression (1) holds when the 
drain current of a plurality of current control TFTs is expressed by 
Id, mobility by ji, gate capacity per unit area by CO, maximum gate 
voltage by Vgs(max), channel width by W, channel length by U mean 
value of threshold voltages by Vth, and deviation from the mean 
value of the threshold voltages by ? Vth, and if variation of the light 
emission brightness of a plurality of EL elements in ±n% or less. 
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12 



j n_ ^ (Vgs-Vth-A Vth? 



100 (K£s-FWi) J 



[0 0 4 5] Vgs-Vth = V* l&4~&.Zt 
SC5*^^6^JS#m$n^. 
[0 0 4 6] 
[*6] 



|AK/A| => 



[0 04 7] m?^3<t 0^7^fiE02i^. 

[0 0 4 8] 

[5^7] 

[0 04 9] «fcoT^6&^7«kDSC8^^ffi$n 

[0 0 5 0] 
[3S8] 



[0 0 5 1] £fc3£8£W/Lt;:OtAT»< SC9*t 

[0 0 5 2] 
[5t9] 

y j v3 

y4 



z. (V 100 J 



[0 0 5 3] *fey-h«JEVg s^jgj-r^fstTFT 
S^0J{bbTb*3fcS6. y-hSEEVg s teiftT** 

h«J£V g s ^fiS^^n^ilflilWMSrS^y- h«£EV 
8 s (max) 5t> it 3 «t 0 JUTW^ 1 0 ^itfflS 
tl-5. &i5Vg s (max) teift 2 5VT*5Ci:MST 
M*L<«1 0 V«TT*S^iA^SSLVi. 

[0 0 5 4] 

Kio] 

[0 0 5 5] ±12^9 tSCl 0 it 1 l7W#6>tl-5 

[0 0 5 6] 

[5U1] 



(8) 



2001-318627 
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[0 0 5 7] ±tBC0iC8*fc«S5;i 1 £Hfc-rffiBTA 

vthat;w/L©i$^ftnii Ki^omsKidco 

[0 0 5 8] CT^L^+f-f >±.<ommiZ£-DT3 L -v*)l' 

«w <t ^ -v l ©it w/ l <om&mfe a nx l * o 

6., 5t8 l;J;ottf^ttfI£©(i^-3tA V t h<Dffi 

[0 0 5 9] *fcL€ri,Mt«ffi©«&-3£ A V t h**T 
FTW^S7'otXl:j:c»T@SSnTLS5i&, U 
#^fflm»IW«^)0#AV t hCOtf^e.. 5*1 UC«fco 
* * ;H|gW L ^ A- *)V& L <D It W/ L CD 36 H*<5£ * 

[0060] ±ib«}^(cj:ot. *&w<DRftmmi*& 
mm \zmv znznm h y >->*x *cogc£ 2 -p \z vxm 

ffl T F T CD L £ t,>ffittffi© e. O # IC<fc SWKtr £ £ W 

[0 0 6 1] &:fc±fBcD5£4~5!C; 1 1 te&Hm CD&ft» 

&LT^5H?!fliS1cD?S)t;«ScD^£± 5 %&.\H\zW.st)Z> 
b€r^M«)lco«f,ol?AV t h £^**)V<m 
W<h^^^^gLcOhbW/LcoSI#^:««TcOiCl 2, 

sti 3tssn5. 

[0 0 6 2] 
[5U2] 

^ 0.025 * <JA*LIW 



14 



[0 0 6 3] 
[5tl 3] 

A 



[0064] ±ae<05t 1 2 stfcttj*; 1 3 siSfc-rftB-c 

AV t hRtfW/LCDfitSr^lfcnfcf. K U-f >HflfE I d 
cDtf S -Z> g £ ± 5 % Wrt iCttl*. 5 C £ Bft6T» -5 . 

[0 0 6 5] Wx.fcfbtttMlSJlCDtfSO^ AV t h*t 
T F Tcof£K7D-feX tCcfc oT@^£ ftT L * 5 
U^t^«Eco«etJ^AV t hCOfit^e. 5Cl2ir«fc 

o * *;m wi -v l co jtw/ l <o$&b*<?£ 

[0 0 6 6] Sfc^if-f >±C0KSlC«t- 5 T5 L -V^;H@ 
/0 Wt^^kSLCDifcW/LCDtetftaSSnTLSSS 

5 L -v^;HSWi?r^;i/SLcoitw/Lcoffl^e., 

5Sl 3lC<fcoTL£^<a®JEEC0tf«=,O€f A V t h<D|6ffl 

[0067] ±&mmz£iT> *5&wo?t%mwn& 
mmzm-tznzmm h ? >vx^cost* 2 oic lth 

m t f t co u £ <,mni£o a ~o €? \z <t -a jwaty s &mi 

[0 0 6 8] *fc#li^C0|6^W«C0^4±3%^F*9{C 
20 L#mg«EEcotf £-o€r A V t hift 

^;U4@W t ^ A- L co JtW/ L CDH^5£teJ&rFcD5£ 

14. ai sT^ns. 

[0 0 6 9] 
[iC 1 4 ] 

|AK/A| ^ 0.0 1 5 * 4a*LTW 

[0 0 7 0] 
[5U 5] 



.?0 



^^^6.10*10- 



AVth 



W 

< — < 2.22*10 



[0071] ±tecoic 1 4 sfcttst 1 5 &mrz-r&.m-c 

AV t h2fctfW/L<Dffi£;£i&ntf. h* W >«8SI d 

co«^,-3#<£± 3 %eti*gicWA-5c:tAWtit?fcs. 

[0 0 7 2] GajAtfL^teSffiCDfcf^O^AV t h*< 
TFT©ff»yDtXl:J:oTit$nTbS5^, 
tt?^ffimEEC0«^^#AV t hcOM^e.. iCl4(CJ: 
o T?- V W <h A- * Jl/fi L (0 itW/ L COteH*^ 

[0 0 7 3] ^fcxif-f >±<OKIltC<fcoT5 i -V>;Hia 
W £ ? * L CO Jt W/ L CDffiAtHJg S tlT L $ 5 « 

^A-^JHawt^-v^Jl/ftLCDjtW/LcOfitTS^. 
^1 5(3j;oTU^^<a«fficO«e,O^AV t h COffiH 

[0 0 7 4] _kft®mz&-DT. *5EB^c056^Htt& 



AVth 2 



H^(C^tte»n^»Mh7>v s X^coScSr2^lwLTP8 

ffl T F T CO L # ^ffl«)IC0 « O # lei -5 WStJ *«l 

[0 0 7 5] &>T\Z, *ftWOVfcS.*:K-r. 

[0 0 7 6] *»H^|c«fcoT. tgjscoia^^^-r-s^ 

^st*9t, 9ata«»cois^tt. «&cox-f ^^>^ 

fflTFTi, &fl<7>®.mUWmTYT£. tt&cOELifl 
ftWLT^O. gUI2«SccOX-1'>y5 1 >^fflTFT<£ 
^•UTfttBSSccoftSKf&JWlfflT FTcoy- hSSlCA* 
SnstT^ft^KJ^T. Wi2ELf{l^c05S)t»a^ 
W'^SnTtiD. BfrSB|g&cottfJfEil!iJffllfflTFT«. Stt 

®t, %\uft&®±.\zy-Y&®m£, wim^-hmm 

50 IK±lcy-h«ffi<hSrWbT*3 0. iWffiSteJIttV-X 



15 

lid 



A = - 



(Vg6 (lMl0 -K//i) 2 

[0 0 7 7] ^SS^ICfcoT, tt38c£>ilisil£*-r-5f2ft 
^SWLTfcO. Wia^gScOX-f yf^fflTFTS 

a?ra$taT*5 0. figattScwma£*nwfflTFT«. «tt 
t cd p«n ic g» ft «=> n*s ^ * * m&misSi. t & m v x 

S(max)» 5 t + ^;Hi«:W. 3=-f L, L#t,Mfi 

SfficoJpJ^ffiSrV t h. b^^MSEE «=>C9T 
MAVthtl, ii}K«&©EL5St^©5£ft»S©g 
£±n%£TFi:-r5<i:> 

|AF?A| <: (^1 + - 1) * Ja*L/W 

[oo7 8] *ftw\z£-?T, 'j-7smnmm.Wimn 

2Id 



20 



30 



40 



A- 



(9) 
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s (max). 5=-**JHSS:W, ^V^JU^SrL. UfTUfi 



AVth 2 



«IS»«fiit$ilffllfflTFT<l:, *g&<DEL^t£*r 
LT*50, ifttBELjSt^te. i9<>:, |£®<h, mf&mm 

t m^mm t amrcvtit ztiit ELitst it* o , 
iftSBjg&ox-f >y ^ > y/H t f t <nf- h mm 

>^fflTFTWV-^tHK>S«(i:ll 
m(IB«ISwy-x^^(c. fe5-^«m!fB?g^<cm«£ 

iTFTcoy-hffisic^^snT^o. striBtga 
it FTov-xmmzmt£nifam&mz. 
k w-r >ffi«c«siiiBE <Dmmx.\t&M\ztikm-2n 

T*3D. Hl}fBV-X«^ffi»i[51?SI'<fcoT853B«3S<D 
^>^fflTFT«r^LT91!iB«»:©«atS«ffllfflTFT© 

y- hmsicA^j^n^ c t-ciaKttS:co e l m^-nft 

ttV-X««t. HK>I*t. WEV-XMill 
IB H U-f >ffi««tCDrafc»Jt^nfc^v4.;HgfiK««i: 
fcWLTiJtK lttia«*0«flt«!*fflTFTOlWEEL 

sfo»K)i'®^roFi"f>ii*i d, &mm& 

BESrVg s (max). ^Y*;Mi*W, 5=- + *^fi*L. 

*60fn*AVthil. ffl>Bttft0>ELK?0>£% 
WKWH*±n%eiTfrsi:, 



[0 0 7 9] *JMI|fc:J;oT, V— XA^KKKBMI 



2 Z. (V 100 J 



AVth 2 



50 



*5 0, WtB«S:OTiii^«. SS©^-fyf>yfflTFT 

ut*jo, rwEELsu^tt, nit. i&ffit. meiks 



(10) 



17 



t. ffiEMS t <D!% \ZWL Vt tlfz E L Jf £ *W UT*5 D . 

mwtmw( v?->vmT f Toy- h«s«fl«itB« 

>^TFTWV-XS«ii:KH>Mi:H -^1± 
ffiEffi&WV-Xff^iBiH;:. t)-5-*«I^IB1fiS!c<D««J 
{|1ilWfflTFT(Dy-hmfii(C^$nT*3 0. FffiS«» 

o**«»fflT f t© v-^mamsmmMi:. 

H k-f >««tt(WEE L*^©»«Xttlft«IK:«ii!Sn 

> yffl t f t v TfflfRm&.<DnffiM 'mm t f t © 
y- hnm\z xti sns c t-eiwEtt*© e lsi^cdss 
w a nxtjo. mffiit*©«j««iifflTFT 
». stent. ftd85Stee±»cy- h*fi»^t, miay 

-HIMWI±fcy-h««£S*rUT*D, iKiESteE 



SWlTtJ 0 . 'flftE1ftft0>*8RlH*lffl T F T<DHf}l2E L 
^©WflWS*:©^© F W >^SfE£ I d. #Ifj&£ 20 

KtVg s ( m ax). ^-V^MSSrW. ^*;Wg£L. 
UfrnttWHjflJ^itSV t h, L^Mit^ffi©^*! 
*6<Drft6AVthib. WIEtaStOELSlTCD^ 
WS ©^ £ ± n % <fc T £ <h . 
< __ 27«/ 
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[0 0 8 0] ftimnffimWmTFT\Zn3 L 'r*)lMTF 

itfrB e l \zmm a nt c t t l t 

[0 0 8 1] MfBmSiES'HiPfflTFTttp^^^^SfTF 

t-c*d, *^grta«sf£©i^fflTFT<oHu-f >mm\t 
[oo8 2] *5SH^i;j;oT, m®.<Dmmzm?*ftx. 

ggTifc^T. mIfS«Sc©iii^«, tg&WX-f -y^>y 
fflTFTi, &®.<DmffiMmmTFT£. M^ELi 
ft^WLTfcD, ifflB»&©;W -^^fflTFTS 
^LTWtetg»om«JSfJffllfflTFT«)y-h®SlCA^ 

iHisnxfet). MiBjg&o«ffEffflffiifflTF'm, ete 

@i. tUBHffite«±lcy-h*61*Slt. flEy-MM* 

K±tcy-h«ffi<i:*^LT*3 0. Miaete®«y-x 

*5 0. flE«S:<oaSfE^JfflIfflTFT»fi11EEL^<0» 

*3&«»*o«fo]<i"f >ssit£ i a. &mm&u> 

ffi*a&fcD©y-h®S£Co. «*y-hSJEE£Vg 
MAVthtL. lfflBtt&©EL*^©fSftJ!?gl©g 



30 



A = 



2Id 



(Vgs^-K/A) 1 L 

l»E*H*»=£tt*ME^**JMiW£IWE9 l 

[0 0 8 3] *fgajlC«toT. «StcOiiiSSrWt-*5S3t 
8lT*oT, WEttftOHSStt. tt&©X-f y^>y 
fflTFTt. «&CO«gi£*i|ffllfflTFTi:. *g&©ELJff 
TtSrWLT*50. WE«IS©X-f -y^>yfflTFTSr 
^UT«HEtt*©««ltlW»fflT FT©y- K«ICA* 

anstry^^itctoT. weeljr^o^w*^ 
•msn-rfco. j»EMR©«»M*fliTFTtt, »te 
mt, mESttJi±icy- b&mmt, mey-Mft* 
K±icy-hnii<h*WLT*5D. weettJitty-x 



AVth 2 



ymmiivmzmfztifiiT-vz-fr&i&mi&iiz&LT 

*5 0. WE1fi»<0«fll£(WffllfflTFT©«i}EEL3ll^©» 
40 *iHi*OI»BHH>l«I(l. #K>S£m. 

ts*a»fcooy-h^fi^c 0 . i*y-ME*vg 
n^Avthtb. taEtt3S©EL^To%jtff«on 



5(7 



(11) 



19 



A = 



2Id 



ft -5 C t £ # & t -T * 32tt£!® s ti z . 

to o 8 4] m&.m$c?>ELm?<o&ytmBic>&w±5 jo 
[0 0 8 5] ntimmik<DELmi L <D&yemm.<z>mtf±3 

[0 0 8 6] mim-Xy- hWffi7»<2 5 VT$.S^tSr 
[0 0 8 7] flfrfBS^y- h-m/E*<2 5 VT*0. WIB 
*;UgLOJt#2. 2 6X10" 3 ^W/L^0. 2 14 

[o o 8 8] itijiBy-h^stte. nntanmrnmrnr f 20 
tk*hvt\ Biiia^v^-;nKfiK««t. fltjtay- Men* 
Bit. mw-hf&mtiimte-oitmmzwtfL-znz,. 

[oo8 9] mft.&xgim&m^zzt&ttWLt-tzv 

[0090] fflrga5!^H&ffl^sc:t*^afrsH 

[0 0 9 1] mrf5^gB£ffl^*£<i:£4#g$:<t-r£'\ 
[0 0 9 2] HdfB%>t«S^ffl^^)CtS:#^fr^A 

[0 0 9 3] 

[0094] (§n js^ 1 ) *mmm-cit. ±12 l /ts* 
8. 5*1 l^ffl^r. mv&<Dftytmm\z*5&w* : mmT 

[oo95] *mmm-c «?{*aw 320x2400 

[0 0 9 6] 4-f >^OQVGACD«)tgScDli^-9-'f 40 
Xte, 8 4 /zmX 2 5 2 (img*Tfc5. — 5£<Dl*«£ 

mA/c m 2 £"$"<£>.> 

[0097] ji-jT&mmv&tznmfflwmTFTo 

HK>«*Idtt, iUT<Z>5*l 6T^n5. 
[0 0 9 8] 
W16] 

« = 3 * (84 * 10- 4 ) * (252 * 10- 4 ) = 6.35 * 10" T A 

SO 
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[0 0 9 9] ±gfi<Z)5*l 6te. fgftgB©KJP5?Wl 0 
0%&Lfc£««>*aEIM9MITFT4>Kl"f >«»U d 
WfitT»5. *IS(Ctt%3t^aroP8P^«l 0 0%T« 

A^tat*. ^B&lCi&gte H K >^fi!£ I d 

1 7 lC<fcoT**?.nS„ 
[0 10 0] 
[5*1 7] 

/</ = 6.35 * 10' 7 /0.3 = 2.1 \pui 

[oioi] *$ttfflTm>s&%gac!>ttiftffi 

SlfflTFT©«tf=100 (mVv-sec) . y 
-^iro§MCo=3X10" 8 (F/cm 2 ) tT5 
t. SCI 8*6S»A*«*t*. 

[0 10 2] 

[5*1 8] 

[0 10 3] *fc#H*©Bft»«©gj&t«A.tf±5X 

HtTOy-ha/EVg s (max)* 2 5ViU LS^fiie 
JEEV t h<D®.*0 ViTSi. 5*8<h5U 1*^. 
»SC 1 9. 3£2 0rt<f#S*l-5. 

[0 10 4] 

[5* 1 9 ] 

\AVttf* 0.029 *JlJW 



[0 10 5] 
[5*2 0] 



226*1****-* 8 ' 60M0 " 



AK/A a 

[0 10 6] #2£iWtf>?Bt&@te, ±3E<Z>5* 1 9 

5*2 oiifctaiTAv t hatfw/L©i#«*6 

[0 10 7] WAtf. Xlf-f >±WF^SlC«toT^^^ 
;P4@W£^Y*;PfiL<?5H:W/L©te7l<7. 5K:B££ 
nTlJoT^4»&. 5*1 91CW/L= 1/7. 5£ 
f^A-T-5i:WT05*2 lAm^ns. 

[0 10 8] 

[5*2 1] 

|AFrt| ^ 0.079(F) 

[0 10 9] 5*2 iatfi£9 5tO«fc3lCL#^ffi«ffi<mi 
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coiio] $.tcmz-ii. L€^«imm<D«e.o#A v 

K 4Vth=0. 1 VTJ5o)ti;t5. 5£2 0 ICA V 
th = 0. lV^At5t6lTOJC2 2W#e 1 n5. 

C0 111] 

K2 2] 

2.26* 10- J ^ — ^0.086 
L 

[0 1 1 2] 5£2 2^B£03tO«t3t^V^;PgLi:^ 
* * JUSWWjt W/ L £5£«&*U£. H U"f >fSSf£ I d (D 

[0 113] ±K^fiKlC«toT. #3SBJ<Z)?gftgttH;g. 

m t f t © l uffimffiro a s o ^ k «k *»atr e. &«i 
[0114] fc^suseraa k i^r >«ss i d©iie> 

[0115] t^M2) &ftw<o5&K3im<Dmmjjni 

ir-^^r. 0i~S3*ffl^rgftBJ-r*. 

coi i6] m i K#5BW(^3fcgia<D-t®0£*-r. 
i o liav-xm^iBiuKB/jniss. io2uy-nifi 

xm^&iK»j|H]&£2oI8:ttTt>&^U f-hmnu 

[o i i 7] v-xmnmmm®&i o ite, ->^hu 
>>x* i o i_i h i o i_2. itvyj 
>»ioi_3SWU^5. &i5i"^->:7 h l 

o i_2te ! &^Kjfc£Tffl^ntf«fc<. &-rvhm^te 

<i:h&<<\ £.tc*mij&m\Z&\,'>Tl"<)l">7 h 1 0 1 
_2IJ->7M^-^^ 1 0 l_liD->^J >^[Hlgg 1 

0 1 _3 ii<nffl\zW>WZ>®f$.£VJztf. *&WteZ\<Dm 
tfUzmfeSnW*. y7M/yX^10 1_lCtt;V 
^•>7M 0 l_2*<»*&*nT^*«WtKUT ! b 

[0118] mm& i o 3 -rrtt. y-xm^^KlftimK 

1 o i \z&mzntz.v-7.mm& 104^ y- hm^ 
®mw>®& 1 0 2 t»«4nfcy- 1 0 6 t# 

[0119] 3Ltcy-\-mm&mw}®&i 0 2 a. ->;7 

[0120] /**)imwmf%-e$>z>9nytrmn (cl 

K) , X*-hA;UXffi*l (SP) A^M/yXi'l 

0 i_i icA^sns. ->y 1 0 i_i^e> 

fcfy;t«*t£+)->:7*'J >^-T^>fc«)©-9->>"J >y<§^ 
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7H0 1_2l:A^J$n, ^-W«ffi«Jg<i*t7C^<fe 
[0 12 1] hi 0 l_2*^ffl?3$nfc-9- 

>yj >y{tffte. •y->7 r u > if mm 1 0 i_3tcA* 

LTif7*mm>< J *>7>)>>/13l&l 0 l_3KA7j£ 
[0 12 2] U->:/U>yiHlg§l 0 l_3J'i5^T. A 

tn-env-xft^i 0 4KA7j£n 

[0 12 3] 02 lc. 0i-c^Lfcco^)tga<7)iii^B5 

1 0 3 omm&Tii-r. y- hm^&i&wiHiss 102*^ 

<Z>aiR«^£A7J-f hfl^lS ( 1 0 6_ 1 ~ 1 0 
6_y) «. SI^^fTSX-f yf>^fflTFT 1 0 

mt. -jjWr*mn&xt>Tz>v-xmn& do 
4_i~io4_x) bo—jjtf&wmtf&v&n 
mfflwmT ft i o swy-hmeiBL^iii^^-r-s 
n >^>-tt i i o\z*rn?n&MznT^z>. 

[0 12 4] S-H^^-rsmSSHiiJfJPfflTFT 10 8© 

v-xmm\tmmmi&& (i o 5_i~i o s_x> 

fc. KH/I«ttEL*f 1 0 9»iHS$fc«^g(C 
*«4nTV>«. £fc®i!I{H;*S*il ( 1 0 5_1~ 1 0 5 

_x) «. &si^7>t*r-r^3>7 ; >-9- 1 i oics^sn 

30 

[0125] EL^io9iMii, mmiis mmt 
&m<DNHzm-f*>hrzELm£&m-rz>. ELSf 10 
9 oamnflnmmmm tftioschh >®«t& 
^ltv>£*§£, ELif i o 9nm®&mmnm. & 
jS»icel^^ i o 9<a&ffia<«sff 

WlfflTFT 1 0 8 05FU-T >Sg^t^LT^S« 
^, ELJg^fl 0 9 0MStfttl*l«B. IS«^ia5R«ffi 

[0 12 6] 0 l&CX0 2T^tfe»^@S:, 

^•r. iowy-hm^^3S#?$nT^?.» ^o&iz 

m (D tnf^. t£*$*wmm\z&^Ty- hm^mw 
mftztiztte. yTyt/mTFTWi-xDVtmz 

[0 12 7] Sfcl^>©H#^^SnTA^*OBi« 
*^jn5$1?«)fflW)lU7U-A»jffl (F) iCfflS 

0 2ic^-r^^&fa<o^fr. y-ni§sio4 

SO tey#&5<DT. 1 7 A.mffl'PiZy mo^-l >«BW 
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(L 1 ~L y ) fiWVtZtlT^Z. 

co i 2 8] ti-rnMmi&m. a o 5_i~i o s_ 
x) <omu (nmnfo) \z-iz\z&rznx^2>. *-lt 

«. t&Mm&tf e l mj-nm%MM\z*§- a znfz t & \z 
ELm^fimxrzmmiz, mmm&iKDmizn&mz 

to i 2 9] ii®7-f>fflri (l i) k*5^t. y— 
hft ^^ffi»jiHi?s 10 2* e-y- 1 0 6_ 1 * 

^LTAASn5MWl:<fcoTy- hJf^i® 1 0 6 

_it>miRt<n. y-bmm®i o e_i iz&mtsnx 

<^&:£TC9X7 yf>^fflTFT 1 0 7 W±X* 
m\ZU2>. fLT. V-7fi«Hilli0»lOl4>5V 
-Xft^i^ (1 0 4_1~1 0 4_x) {CflStCb'^M 

^^A^j^n-s. y-xi^i (i04_i~i04_ 

107 zftLxmrnfflmmT f t i o soy- h«st~ 

co i 3 o] mmmmmTFT 1 o 8©^-v*;i>^j£® 
^<£«£n^>s«£cDB«, mmmmmTFT 1 o 8«y— 

<fcoT$iJfP$n-5. .tot, ELSf 1 o 9<Dwmm.M 
K A <=>*l tt«f*i|WflTFT 1 0 8 coy— N 

sate a* tfxTHi^coa&GDjij a k j: o -a** 

[0 13 1] ±&L*:»)fe£**D3iu v-xmnm 
(i o 4_i~ i o 4_x) ^(o^^mnoxtstm 
T-rz>ii. fHi<Dy-r>m?M an #^7^*. & 
fe. v— x<f*t«r(i 0 4_i~i 0 4_x) 'vcotfy 

2cd^ >#i[!S] (L2) atM&sn. a&ft*fc:J:-9T 
0 6_2*tjgiR*n. mi(ov^>mm 

(L 1) t|BHtlXV-xm^ (1 0 4_1~ 1 0 4_ 

x) izm\zii7 : *mn&At)t<nz>. 
co 1 3 2] *Lx±x<oy- hmm& (1 0 6_i~ 
io6_y) t>mw.t<nz>£. ^X<F>7l>m% (L 1 

~Ly) Ti^T-T-S. ±TC07-f>Wra (L 1 ~L y) 
#*S7T£<h, 1 7 l^-ASSra^«l7-r^). 17k-A 

Msns. ^*3^;Tco5'f >mm (L l ~L y ) ts 

CO 13 3] «±C0«t5tC. (f^ft^COatifr.toT 

co i 3 4] <^*s0d 3) *mmmx\zm-&tiL±\zm 
mmi:. mmme>mmizm-tzmW)®i&<DTFT (n^ 
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CO 13 5] tf, 07 (A) fC^-T«fc5lC. 3-- > 
y*h<D# 7 0 5 9^7^# 1 7 3 7#5>Xfc£K:ft^ 

yf&#7Xft£CD#5X;^'2>fi£S£4K7 0 0±Ki&*fc 
> 'J 3 >Jg{. §g{b > U n >ffii * liiSg{t;£fc -> U n 
&£©*6&18l*Sl«ST*l!!i8l7 0 1 ZKtfLtZ. 0tJA 
If, /7XvCVDttTS IH 4 , NH 3 . N 2 0*6f^ 
S82n-5&rt:&fl;->'J a>J&7 0 1 a£l 0 ~ 2 0 Onm 
«f?£L<tt5 0~ 1 0 Onm) J&J&U PJESICS i 
10 H 4 > N20*5>f^£iSn5^t^k*:^k->U3»K7 
0 1b£50~200nm («P£L< \Z 10 0-150 

nm) om2izmm&i&-rz>. *^mmx\zTmm7 o 1 

CO 1 3 6] 2 0~ 1 5 0 nm ($f£L<te3 0 

~8 0 nm) «l?S-C^SH«lia*Wrs^»«:llg (# 
SBH^ttBt) 7 0 2 *. ^7XVCVD^X/1-^ 

VCVDffiTMI^'Ja^S 5 nmCDJP£KJE5Ji£ 
fflLTfcAK Tift«7 0 1 t:4miti'Vzi>m 

x. m%&mwt&i$.vxh&\,K Tvm*MtfL\stz&, 
-s.x%nm%\zm^ts.^z\hx j t<r>nm<nKVk^m< 
z.t.immt.ts.x)* ttm-r *t ft <Dman^y=¥^v 
z^m.mBL<?>&m*fcmzi£z>z\tiWxzz>. m7 

(A) ) 

30 [0137] mz. m&n^m&mz, mmTimzm^ 
tzi&i&ikitmzj:owi$.'rz>. mi&Timzm^zm-e;. 

#M^P7 - 1 3 0 6 5 2n'£m. #B?¥8 - 7 8 3 2 9 

CO l 3 8] if, #M¥W4MR7 0 2±IcK{b->'J 
3>M«r 1 5 0 nmCOiPSlC^fiSL. /t^ — ~ >y-T-5 

•>'J3>KH ^SS-^«ft:)K7 0 2 tai^WlC^U 
TfcA^b. Tfl6SH7 0 1 S^M¥»M7 0 2 i 

« [0 13 9] IMSti Oppmroz^yM 

^;i^WJi7 o 6AtisE3n. =»vy;^fi7 o 6« 

M7LSC7 0 7, 7 0 8©iI©A.T#SS¥3l«:l7 0 
2t«/abfe. (07 (B) ) 

[0140] 'A\Z. 5 0 0~6 5 0tT4~2 4P#W> 

WAtf 5 7 cc. i 4mmv>&Mm&m^ mft,n*m 

*I7 0 9£Jgfi£Lfc. d©teS<k<7)jig-C«. -7^ 

so f$.t<ntzmfkn*m#m7 o 9\tw^fz\m^<om^ 
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WM&LT&O. *V>&* 0>1££k\tg.m&}\Z&tU-£$>Z 

TV>*t^5flJ^»-5. (0 7 (B) ) 
CO 1 4 1] ffi. ±g2 2CCDft^IC*3^Tfi6fflWfil^ftl! 

Sulfite. (Ni) ro^(ct>. y;uv->>A 

(Ge) . ft (Fe) , nvWl* (Pd) , XX (S 
n) , «i (Pb) . zt/VUb (Co) , (P t) . 

M (Cu) . & (Au) . t^ofcTC^Srffl^Tfea 

[0 14 2] U>*H-lf>yL, W?l*7 0 

7. 7 0 8tC^vrJ8SB¥&#l£7 0 9a<SWLT^ 

5i«i:u >3&»»manfcflH«7 10. 7 i i zm-t 
it. 

[0 14 3] Z.<DVtm-Q> 1^1^5 5 0-8 0 

o*c, 5~2 4ra, Mxtfeoot. i 2mme>m& 

®*S7io. yn^y^^u^t-fhtitit. 
iiss»¥*^7 o 9 \zm&{,T^frmm7tmi*v 

WiUat£tirzm>^7 1 0. 7 1 1 KHflfS-a-SC 
fc. (S7 (C) ) 
[0 14 4] fit, YX^7 0 3~7 0 5i, U 

mimzntzm®7 1 o, 7iii*i-yf>^iTii 

USTcmroiSSTiU x 1 0 I7 atms/cm 3 ^TtC*t?jg^$*a 
TcM>Vi¥mfcm7 12-7 1 5 Sr#S C t^T^fe. 

[0145] tm^mmm-v\tmm7€^m^x$mw 
[oi4 6] u-v-m&im-zm&m^mftmzftm 

— if— *>YAG I — If—. YV04l/-tf-*ffll^. 

-SrfflUSi^lSAAX^SMta 3 0 0 H z t U 
— if— X*;^— $g£* 1 0 0-4 0 0mJ/cm 2 (tt^l$ 
tC«2 0 0-3 0 0mJ/cm 2 ) YAGW- 
if-*ffl^-5«^lr«-?-W^2ii!igiS[*ffllVi;i/X»g 
i^i^Sc3 0-3 0 0Hz <hU U— if— X.*)l*— ®& 
£3 0 0-6 0 0mJ/cin 2 (^WC«3 5 0-5 0 0ml/ 
cm 2 )frz>t&.<,K ^LTffil 0 0- 1 0 0 0 ^m, 0] 
4 0 0 wmTiS«fC*^LfcW— if-#£S«£EB 
K«oTJH»U -OTS?fCDi^«U— tf-^(75S*a^t)-ti- 
^ £5 0-9 0%£LT?t5. 

[0 14 7] *fc*Sllrt:<aifiKifcftoT. #SSf* 
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&mv>^mfc$kmz%&%i)<. 4 00~5 0 0tTl«f 
Wea<73^5&SS:fft^ -&#*^fi*5atom%WTICb 

<fco*>i~i 5%mmm'>^ft. 

[0 14 8] M,iR*m#m7 12-71 5©JS£tt2 5 
~8 0nm (5fSL<U30-60nm) CDJPSTJgdc 

70 [0 14 9] ^t, &tt¥t#I7 12~7 15SI 

5mi<D&vxoy-b&mm7 1 6£jgj&-r*. ?bi<d 

ffiMK<Z>y-M£»JBI7 1 6«^7XvCVDitSfc«X 
AW ff££4 0-1 5 0 nmi:LT->U n 

>*^tr*6»MT^fi£-r-5. *^SE0ijTtt. 1 2 0 nm 

^7X7CVDSTTEOS (Tetraeth 
*0 yl Orthosilicate) «t0 2 ££fS£-L. Kf&K.tl40? 
a. SH$3 0 0 — 4 0 Otil. SGJlifc (1 3. 5 
6MHz) njj&&0. 5-0. 8W/cm 2 TiSmS-li-T^ 

3>M«. f©^4 0 0~5 0 0tfflM7r-JH:J:0 
y- h Ife&ffil b. L T * i#S H t *<T €E 3 . 
(07 (D) ) 

[0150] fbt, ^ i ojEmroy- hmmm7 1 6 

±icy- MSSiffilcTSfclftrol 1 CitR7 18t 
^2©»ii7 1 9t$Mt5. *^JE01JT«. SI 1 
*0 Oi»mm7 1 8 £T aT5 0— 1 0 0 nm<DJ£3 

L. %2 omnm 7 l 9 SWT? lOO — 300n mOi 
SK^/ST*. (08 (A) ) 

[0 15 1] T aBmxrW^gsTJgffcU TaOJ- 
y-vhSrAr-CXM-y^TS. A r KjgStf) 

Xe^>K r SriPA^t, T aBSWftgBjS^SrtlfaUTlIS 

}ftta^«2 0/iQcmeS-C*0y-h«1$lCffiffl-r*^ 
<*:**-C£-5#. |5ffl©T a)^W}tttr[^«l 8 0 u QcmU 

«T*oy-h«ffifr^tctt^r6j€r-c*^. a«coT 

^ft^>^Ml 0-5 0nmSSOf*TTa©T 
[0 15 2] WM2r^-rS«^(Ctt. W&^-y<y h 

ttfcxAy^ttT^fS-r^). j e-<o(i!iir6 7^{t:^>y 

Xt-> (WF 6 ) 4ffl^5^CVDffiTMt5utfc 

^-rnicuTfcy-hnistbTffiffl-rife* 

tC«e»j5t{fcSr0S!^®^*O. WJg|©Jfi;tfi4Ste 2 0 m 
50 <T*£<hT?{£ffita^{fc£0-5;i£a<T£Sa<. WtpC 
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KSlnffc-rs. z\<nz\££K), 7srty*?mz*.*me;. 

J5E&9 9. 9 9 9 9%Sfcli9 9. 9 9%WW^— 

*ns£9~2 0MQctn^SIS-r^C:«i:^-C^-5. 

[0 1 5 3] &*5, *^JS0tJT«. mi»«mK7 1 8 
4Ta, S2©»1I7 1 9 4WtLt)J«, #lCfg££ 
nt*» ^fnfeTa. W. Ti, Mo. A 1 . CuA>^ 

£b<l4{b£^*>m-CJ&fiS;bTfc«fc^. Sfc. u>t?o 

^fc-a-o-em. &\v>mw&*mt*>*)i> (Ta 
\c>mn.m*mti?>?)i (TaN) -ejg/&b. S20 

«1SIBI£A 1 £-r£ffl*£*3-t*-. BlO^fMIfti' 
>^;U (TaN) Tffi^b. 31 2 ©itlS: C u tt5 

[0 15 4] ^tl:, l/i'XM:J:SVXi' 7 2 0~7 2 
6£j£f&b. m<S&^Ba^*^^-r-5fcii60mi CDX>y 
^>^5aa«rff -5. I C P (Inductively 

Coupled Plasma : K«^1^7Xv) Xy^yfcS 
ffllK l7f>^ffl^Xl:CF 4 tC 1 2 *I^L, lPa 
<OEE^-r?3-f ;H!(D«ffiK5 0 OTORF (13.56MHz) 
«#£&AbT:/7Xv££j5£bTfT5. SSffl (tt» 
Xt— 'J) l:fcl OOTORF (13.56MHz) ^*>£&A 
b. *H»i:*«5I5;H 7^II« 9ttt 8. CF 4 
iC l2*ffl£bfc«£K»4WK;RtfTaKi:t>roSflE 

[0 15 5] ±l2X-y5 1 >^frT«, V^XhfcJ:* 

flgtti5~4 5' y—hifiiwR±fc:»ii*» 
tcta<ivf>m&fti:tt. io~2o%§s 

3) -CJSCT, ^--7N'-X-y^>ySaat'<tO, 
SMfc5"J 3>BW*«Hibftffitt2 0~5 OnIIl^i&X•.y?- 
>yS*l*^:<^:^::i&:*. Sl©l7f>fl!l 
afciOJBl 2©*«JB*6l«.5 IS 1©» 

727-733 (mi i omnm 

7 2 2 a~7 3 3 atSl fflftt®^ 2 <Z>Jg«S 7 2 2 
b~7 3 3 b) <£#fifcf*. 7 5 0 14KI 2 <DJ£#oy— 
h*fi«KT* (3. ^1 ©f«ffl«il 727-733T 
«*>ftfcv>»«tt2 0~5 0nmSffXy5 i >yStl»< 

te-ottmmwi&znz. (0 8 (b) ) 

[0 15 6] -t-L/T. ffil OH — If >^A9«ff^na 
*(*#r*^*MlJ7E**«Jp-r«. H-tf>^0#i£14 
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P-7tfe®*#l* H-Xfi* 1 x l o I3 ~ 5 x i o 
,4 atoos/cm 2 <J:L. jJIli§«J££6 0~ 1 0 0 k eVtl 
Tfir5. nffl«tt#T**tt1&7E*i:LTl 5«HC*"*- 
StcjSI. JftSiWlCte'J > (P) jfefcteBtifi (As) 
v»**». iiTIJ'J > (P) «JBtr>«. ^1 
fflMffliti7 2 8, 729. 731. 7 3 3«<nS 

mzm i ©^fm^i®® 734-737 Wfijsns. m 

/0 1 cD^fcfci&eg^ 7 3 4~7 3 7\Z\tl X 1 0 20 ~ 1 X 1 
0 21 atoniic/cm 3 ©iSa«eH-Cn S! •53MM&7G* 
sasflirrs. (0 8 (B) ) 

[0 15 7] 0 8 (C) C^-TJ:-5»cm2©X»; 

X<y^>;y^XlCCF4tC 1 2 i0 2 £iS£bT. lPa 
Offi^Tn^f^^omffil- 5 0 0W©RFS*>(13.56MH 
z)£&if&b. 7 > 7X^£±J&bTfi : S. *«<H'J (KttX 
^— i?) !Cf45 0WORF (13.56MHz) t^SfiAL. 
m 1 OX >y ^ > yjaS K Jt "«K » £ S/ W 7 X SJEE * EP 
W JjnT*. dcD<fc3ft&#l£«fc9Wffil€:II;£teX5'^>y 

u ^-n«fc0ii^x-y5 i >^3faTmio«m^ 

T $> Z> T a £ K^tt X ;/ ^ > if b TI 2 <Z> Mtf: CDJSffiB 
7 3 8 ~ 7 4 4 (S2 V>MVl<»m 1 CO^B 7 3 8 a ~ 
7 44 atm2 0)gtU0m2<DjSmS7 3 8 b~7 4 4 
b) *^-rs. 7 4 S\tf&3<DB&<D f f-V%i®.m-Q 
$>9. Sg2 (DJ^roigSJI 7 3 8~7 4 4Tmt>nU^ 
mm*2t>\Z2 0~ 5 OmD^X^^ySftSKiSto 

[0 15 8] Wflg-^T aggOC F 4 iC 1 2©I&^Xi: 
Jtf <k5X^^>ySl&l4. ^^^n^^^*;i/*fct4'T5i- 

<D7-y{b#lT*«)WF6* t ffi^lCii!<, -£-0{l!lCDWC 
1 5 > TaF 5 , TaC l 5 t4I^SffiT*S. ^T. C 
F 4 tC 1 2 OS^^XTl4WMSc^T aK*tCX^?-> 

i/ztiz. b^b. coig-&^xicjga<oo 2 S:^*a-r 

5iCF 4 iO2^KJ6UTCOtFt;&0, F5^;P 
Sfcl4F-1'^->75^gtC|g±-r^. -tOifS*. 

o^ffi^iBi^wMox-y^>^jis^iiA-r^. - 

40 f3. Ta(4F^ti^:bTfcffi^WlCX>y5 1 >^iiScDti 
ftlJ4'>fe(r». T ateWKlt&bT&fb^n^-ri^ 

O-C. 0 2 *^*n-r-5Cl<i:TTaO^®^{k$tl-5. 
T a O&fb W4 7 * ^i&m £ Kit? b f«C t> fca6 ^ 6 IC T 
a]g|C0X>.y3 1 >d/j£KtteT'r-5. tot, WltTa 

Ktoxy^>^igSicM^^-5c:t*^ffit^ow)K 
©i > * t a as «k o t> ^ e < -r s ^ <t ^ mm 

[0 15 9] -^bT, 08 (D) IC^-r<fcoKfg2CDH 
5tf cfcOfeH-XSSrTlfTKUDOjgliEO^fttbTnS! 
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1E470~1 20keVtL, 1X10 ,3 /cm 2 <£> H — 

xm-cn^K 0 8 (b> ■vmw.*m&®K&f8.t<nfzm 

-tf>^«. !I5 2 CDJgtRW&fBJa 7 3 9, 7 4 0. 7 4 

2. 7 4 4tt®.V}7tmztttz>-?xirii\^Tm^. m 

2 0$$I 7 3 9 a, 740a. 742a. 744 a© 

rmnmm \z % ^®.®7tm *mm s n -5 «k 5 ic h - tr > 

y-TS. i2©iil«ti7 3 9 a. 7 4 

0a, 7 4 2 a. 7 4 4 a 3 <D*WiVtm®7 

46b~7 4 9 bi, Sg 1 CD^F^^-tHI 3 <V*Wto 
WM.h.<nf^<n^,2(n^.mmm.W.l 4 6 a~7 4 9 at* 

MUST 1 x l 0 17 ~ 1 X 1 0 ,9 atoms/cm 3 <75©St^:* 
•fc^KU fg 3 (D^MVtmWV 1 x 1 0 ,6 ~ 1 x 1 O 18 
a t oms/cm 3 Wigft <h & £ <fc -5 £ . 

[0 16 0] tLT, 09 (A) p^-f 
^HTFT«f£t5g^#i7 1 3. 7 15IC 

~mnmiz\3.Momnmc>?ii4cD7Fi&®iWk®.7 53 a. 

7 5 4 a. ^5C^F*iE!^m«7 5 3 b. 7 5 4 b. 16 
©^i&MSlfS® 7 5 3 c . 7 5 4 cAWSn^. S2© 
W17 4 0. 7 4 4 4^%3gl:»t5-7^? tb 
Tfflt^. Z\<Ot 
£, nff ^HTFT4Mt^gtt¥#ftl7 1 
2. 7 14BI/xXKXi'7 5 1 < 7 5 2-?£ffl£& 
gLT*5<. Mtii7 5 3 a. 753 b. 753c 

754a. 754b. 754c (Cte-^-ft^ttK&SiSffi 
TU>A<tt$nTl>5^ v J #7> (B 2 H 6 ) Srffl^ 

fc^Ufc^iSSS: 2 x 1 0 20 ~2 X 1 0 2, atoms/cni 3 «>:ft 

[0161] £A±*TOIgT-^n^tlc0S«¥^S 
IC^M^f!g^#^fi)c£ft£. Sttf»ftltl/<t5^2 
<DJ£tK£>S& 2 <7)&ffiJl 7 3 9 . 740. 742. 744 

tfy-hmmtLTmm-tz. *ac. 7 4i«s«ov 

7 3 8«ES. 7 4 3«y-hft^^tL 
[0 16 2] LT*Sa!»$i)^<£rBfi<JtLTEI9 

(b> \z7jk?&o[z, *n?ti<Dg,vi.¥mftm\zmii]ais 

ftHlC. U—^f—7-—)Vm. Stli^ty^-V^T 
=.-)im (RTAS) £jgffl-T£ l!7- 
-;i/ffiT«^*J§SAU p pmJWT. 0F$L<ttO. 1 
P pm«T©g^SfflM*T4 00-70 Ot:. ttStW 
!Cli5 0 0~6 0 orTfT^fcKiTfet). ^SIJS^JTtt 
5 0 0'CT4ll3f!f!W*Mt!lS£ff5. fcfc'U m2(D5»« 
@7 3 8-7 4 4lCffl^fcBci^«»^lC^^«^lr 
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[0 16 3] set::. 3~ i o o xofrm&'Sti&mis. 

4>T?. 3 0 0~4 5 OtT 1~ 1 2t%ffl<D&MW&f7 

T^XVTksfifl; (^5Xv{c«i;»3Sft®^tXfe*iS*ffl^ 
3) £?ToTt>&<A. 

/<> [o i 6 4] mi(ommmmm7 5 stents 

ffc->U3>&A>£ 1 0 0-2 0 0 nmtf>JP£-c^jS&-r 

^o±ic#«m»titf^^6.fiE-2)m2roera^etM 

7 5 6£^fi£T*. Zi>?ir b*—)l$:mi&-r 

[0 1 6 5 ] -5-LT. &»jIe]8S8 0 6 Kfcl^T&tfH 4 *!* 
(*«OV-X«S«ci^>^^ hSr^fig-r-5V-7.SB^7 
5 7. 7 5 8, YV'OW&t.ziyjrir h&Wf$.-TZ> F 
l"f >U8il 7 5 9 . 7 6 0SMt5. Ij^ffi8 
0 7 lw*5V^T«. Jgl&ffiffi 7 6 1. V-XSHS 7 6 2. 
*0 H >S2i&i 7 6 3, 7 6 45Mt5. (09 

(O ) ^<D»^fl:ffi7 6 i t'«t o©tt«>y-xM^iK 
741«. X-f y^^fflTFTS o 4<hmscw&&a& 

[0 1 6 6] JW±W«IICL-T. n?t^MTFT8 0 
1. pft^MTFT8 0 2*WTSK«J|HIK8 0 6 
<h. 7^'yf>yfflTFT8 0 4, ll^fflTFT8 
0 5 t**-r^H^SC8 0 7 &m-&m-k\ZMf&TZ>Z 

.70 [0 16 7] Il[5l!a8 0 6©nfY^HTFT8 0 
Kift^MMt7 8 8. y-httffi£«5fi£-r*$g 
2 CDEMKcDSg 2 0D««H 7 3 9 cl&5* 3 ©^fcfc^M 
S7 4 6 b (GOLDS!) . fg 3 co^SEtl®^ 7 4 6 
b\zm-rZ>m2<D^m®>&t&7 4 6 a (LDDM) £ 
V-XfgJ£**:te F K >M*£<h LT«it4^ 1 O^F 
WfoW&7 3 4£*TLT<^-2>. pftWITFT8 0 
2\Z\tt**)VW&Lfai$L7 8 9. y- Fft1S£JBJ5!c-r3 

m2<DBVtv>m2a>mn® 7 a 0 ^^^^^40^*6^1 

S®7 5 3 c, ^4<D^FM^®*^7 5 3 c lC&-TS?g5 
40 ©^i®7 5 3 b, V-Xlt*fc(4KM>i« 
tLT«it5S 6 O^ijffi^SUiS 7 5 3 a^tlTH 

[0 16 8] HiSiigBWX-'f ';f>^TFT 8 0 4lif 
t^MM7 9 0, y-h«ffi£ffi*fi£-r*S&2«9^ 
ttCDfg 2 7 4 2 tltt5^3(O^M«7 4 

8 b (GOLDSIt) . m 3 O^mVofc® 7 A 8 b \Zt& 
t5S2(0^«l®«748 a (LDDSli) tV-X 

«7 3 6 4tlW5. «»]»fflTFT8 0 5 

50 UftW^7 9 1, y-h«1S£Jg»£-r*Jg2 
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(Dtevtom 2 nmnm 7 4 4 £S&ssg4 o^tetomm 

7 5 4 c. SB 4 (D^Ufc^figllfc 7 5 4c Kfcf Z>% 5 

T«Kfl|-rs^6<D^tifi^®^c7 5 4 
[0 16 9] #ClC. 010 (A) IC^-T «fc 5 IC 5 0-5 
OOnm (««Mi:B2 0 0~3 0 0nm) ©USTS 

i/vr>^-> 3 >i7 6 6 4Mn. ^mmmr\t 

Il;tyM-y3>!7 6 6 tLT3 0 0 nmif 

h 3 m * * £ a tr # x * m ^ t :/ ? x v 5a s * ff a ^ t 

0»ffiJS8*ffi|7 5 6Ktt*&£*l. MI4ff5^t?, 
SWV;M-ya >B|7 6 6 CDffltHAt&SStl*. ■* 
ftiWISfc. S$2 0j||H)t6iHl7 5 61=8**1 3 ttfc*3R 

[0170] mz. #ttnss&*^fe*m3cDera«5«JK 

75 H. 7£"JJk BCB H> , /->^D^f» I?* 

SB3 0>«mJMMI7 6 7 

**SS0iJT«TFTlCj:-pT^R£Sns 

•5. W*U<«l~5wm (£<H>f;:JfF£L<te2~4 y 
m) tfWJ^H. (01 0 (A) ) 
[0 17 1] #Clc3(3 0SMi&IMR7 6 7&tfSgl/V;/ 
->^--> 3 >I7 6 6IC. K l/-f >ffi« 7 6 4(Cjf-rS 
3>^57 h*-;l/£JE?fi£L. ia^Sffi 7 6 8 *Jgfi£-r 

**S6CTTtt^b-f >v">A • XX ( I TO) J&£ 
1 1 0 nmcDJISlCJ&J&U n>^Srff -^Tiffl* 

«<87 6 8£Jgfi£-r£. &{fc-f >->*^AlC2~2 

0%<DBHfcMB) (ZnO) £fg£rLfciS9J3i$SffilS:fflt,> 
T*>&^. Z\<DWmW,M7 6 8*<EL^<0^1SlCffi^ 

[0 17 2] &KWttlfc}llgffil£Biiiiii8s7 6 8SI/S3 

»®ra*6»i^7 6 7±\zmi&l. m&mmmmz/*?- 

=■>>/-? Z>Z\fV, A'>i7 7 6 9&tWa{t8&7 7 0 £ 
Mt5. *mS^JT«WtSfflflg)KtbTl~2 /xm^ 

[0 17 3] A*>? 7 6 9«, l?l0^5iii^©^3tS* 

fc« e l m zfrffi? z tztb \zmm tmrnt omcx h 9 
■i -jvuzmvz. *nmm-?\w>>? 7 6 9tev-x« 
m^7 4 i±tc»ox^t£^tiT^5^. y-h^is 

7 4 3±l:»t)TML,tfc^K tt$>rt>>7 7 6 9* 
^fiJcLTt^»Bg«^t:«*4^$Sif . A>* 7 6 9 £ 

[0174] ipfi-fbSB 7 7 011 SsStWI 7 6 8 <h«SiE 
»IWfflTFT8 0 5 » K U-r >fi2*l 7 6 4 .h^fiii^Sn 
T^Z>mftV>±.\zWLtft>nz>. iS^«ffi7 6 8«n>^ 
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* h*-JWCOS^»C«fc^THL'-f >EiK7 6 4 iKD&tft 

l KKfcfcK. ¥fiftSB7 7 os&ttTV 

fiftLT*< CliAtM^LU. A*>* 7 6 9Ktf 

¥fi^SB7 7 0£ttfigUJP£KJB5fi!cLft< « 
l:l(S3tl5EL17 7 1 <Dm2\ZfcCTm'&mi£?Z> 

[0 17 5] EL17 7 1 Rtf&ffi (MgAgi 

&) 7 7 2 *. Jl£&5|fffi£m>T*a»»Lft^T» 
/ff ^fiTT*. &*5. EL17 7 1 C0jK^«8 0~2 0 0 
nm (JfcSJtoKtel 0 0~ 1 2 0 nm) . &M7 7 2© 
/P£til 8 0~3 0 0 nm WM1*}\Zlt2 0 0-250 
nm) t-rtHi^K *Hifi^J-Ctt-iii^L^0 

*snti^^A«. z\(0L^mmizm^iz9tytr?>EL 

[oi7 6] z\<Dxm-v\t. m&\z*im-rz>wm, m& 
\ztt&-rz>mmRzfn&\zttm?zmm\zmsTm#.E 

LM7 7 1 (&U ELJf 7 7 lte&iBit;:** 

MICE L® 7 7 1 4ISt50*ijf$H>. 
[0 17 7] Hl^, £Tr#fitc:ttjrr£ili3£fiW£±T 

ELs*Js*?wtcjgfig-r-s>. jfc^-e, ^feic^-r^ia 

U ^CDVX^€rffl^Tfffe^OELH*®«WlC)g 

^H^tCELS*^fi£T^*TKSSrfiSe»-r 
l:J!I-r*ui:^!f?SL^. 
[0 17 8] &*5. *^lfii|TttELI7 7 1 Z&ytM 

jEn&mm. mumxm. m?®mm. tfaAifs 

40 mt>U^. ELI7 7 ltlt«iia©WSfflWC 

•r * i: mmtm & m v »« o *w * l ^ . 

[0 17 9] ^CtC. (Sffi7 7 2*)g«t5. *^JS01JT 
HEL^©iltLTMgAg«IS:fflUfcCs|^t 

[0 18 0] C5LT01O (B) lC^-r«t37i«|jiO 

6 9RWa{t;gB7 7 0 e&a-L&tft. Ha7 7 2S;i 

50 7-f>^SC) <D»K^fiK8@*ffl^T. 
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[0 18 1] **«Wfc:J3HT. ^-f-yf>^fflTFT 

[0 18 2] &*5. gftCttHl 0 (B) 
— i?>*f (**A) -T-SCtTJWSLU. ^-a?fS. 'J 

[0 18 3] ^fc. /1-y^r-^>^l?©fi!l?itC«fcOStS 

£ HI $ tlfcJS^ t^gpm^SST <h ^SS^t- -5 <F> n * 
— (7W + y^'J>W-*7K: FPC) 4 

[0 18 4] (2SJ60IJ4) #&J6«Ttt. #f69!£ffl^ 

1 (A) ^^W5fcftSM<£>±®0T&O. 01 1 

(B) te*-<a®rffi0T&£. 

[0 1 8 5] 0 1 1 (A) KiJ^T, 4 0 0 1 
4 0 0 2 tefi^gB, 4 0 0 3 « V— ^«^*K»0IS. 

4 o o 4wy-h©^B»iiHigST*D, -ttt-tnoB 

»IalK«ffii^4 0 0 5$gTF PC C7I^*->:7\>!0' r U 
>hD—*vb) 4 0 0 6CSD, ^ffi«R»^&«ttS 

[0 18 6] £CD<h#. B?Slg|$4 0 0 2, V— 
S5«)|5J8S 4 0 0 3 y- hft^^ftlUSS 4 0 0 4 * 
Htf.fc'StCbT^ 1 •>— M4 1 0 1 . A;t-«4 1 0 
2, ?t««4 1 0 3RU!i2v'-Jl/«4 1 0 

[0 18 7] Sfc, 011 (B) te01 1 (A) SA- 
A' T?W»fbfcWf®0lCfflSL. Sffi4 0 0 1(O±lcy 
-xm^iSIE»)lEl8S4 0 0 3lC-&*n-5l£»iTFT (ffi 
L, ^CTttnfvWlTFTipftWSTFT 
SH^LTl-**. ) 4 2 0 1 %.ZfiW%M4 0 0 2 K^S 

FT) 4 2 0 2t>Wf$.2tlT^Z>. 6^01 1 (B) T 

v^>vmTF7te®,w*ffimz-?z>rz.#>\zmm 

[0 18 8] IWTFT4 2 0 1 StfS 

MMTFT4 2 0 2te»&<Z)f£SJ;frj££ffltAT^/£ 
Snt^S. B5BSB4 0 0 2(CtettfffiMffllfflTF 

T 4 2 0 2 <ay- MUSlC&i^Stlfcfilft&S (0^1* 
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-f) ^Kite.n*. 

[0 18 9] I»TFT4 2 0 lR«7-f yf>^fflT 

ft 4 2 o 2<D±\z\zmmtm-vt£*mmm$m (¥a 

ffcK) 4 3 0 1A«M*n. -?-CD±tC®^TFT4 2 0 
2<3FW-f>«i&£tt^fttc&ifrrSiii3liBffi (US) 
4 3 0 27W£)££tt5. B*ttff4 3 0 2 itT«tt* 

[0 19 0] LT, H5H^ffi4 3 0 2©±K»i*6&ffi 
4 3 0 3rttfl2/&£ft, *6»B|4 3 0 3teBi3imtI4 3 0 

2v>±.\zmnmi)Wi8.znx^z>. z\<r>mumz&^ 

T. B5?tmffi4 3 0 2<D±IC«EL (Il/^hPJR* 
y-fc>X) Jf4 3 0 4i>W0Sc.2tlZ>. ELI4304« 

^) WStJli^ (#Uv-&) f,t*W*-57j<. 
[0191] EL/14304 (DMHSL^&it^^m^ 

ffi*>L<\tmifim8iffi&m^tiii&^. els© 

[0192] EL14 30 4 <7>±tCtejffi3fctt£*rr-5i£ 

<h-r^«fl)K*fc«^n^<!:fl!!C0^m)Ki:©«H8g) * 
£&£&ffi4 3 0 5*tM$n5. &ffi4 3 0 5 

30 tEL!4 3 0 4(0#Bl;ffttt5*» J ?'SSlilA# 

*6fi£)8|-f£a\ ELl4 3 0 44it$fettMXI?i 
StT^JfcU g?^*»trfli!tl^il:^^**|^ffi4 3 0 

mm zm i »* c t t ±ai © «k -5 * -r ^ . 

[0 19 3] -€-LTH5ffi4 3 0 5IJ4 3 0 6 7^n5 

f®^ic*3^TEiSi4 005 \zn%m\zmi%ztiz>. mm 

4 0 0 5 Itil4 3 0 5 l'J^©«ffi£#;L-5;fclie><Z>fiB 
^ iSt?*0. g-fimmiiyj )12±4 3 0 7 ^LTF PC 

4006 (cmMWtc^^n*. 

[0 19 4] «±©«tolrLT. Bi^S (mm) 4 3 
0 2, ELi4 3 0 4&^|ll4 3 0 5A^&5ELS 

^a<ffi5fiE3n*>. dOEL^ii. mi ->-;P«4 1 0 

l&tf|g2 ;|/»4 1 0 4tC«fcoT*1S4 0 0 1 iClfi 
D^-t)$tXfe*A'— «4 1 0 2t?S*n. 3t««4 1 0 
3lC«fc0itA$tlT^^. 

[0 19 5] ilrt— $t4 1 0 2tlTlt ^ 
5tf 5Xf»yi'tt (7 r 7X^>vi'7-f;l/A : fo^tf) 




35 

Ct^T§*. ^Xf'^tJtLTIl FRP (F i 
berglass— Reinforced Plast 
lcs)fi. PVF (#'J fx J »U7JU^-5"f H) 

5 — 0 A*-f ;l/ £ P V F 7 w A^ V-f 7 — 7 -i )l A T 
[0196] ffiU EL^^eo3tO&M^rrS]^*A' 

[0 19 7] 3fc«tt4 1 0 3 t LTli^«HS<fc 

l#!18;fchm^fc^8g£^£-<fc#Ti*, PVC 
U t*x;i/i7 H) . 7W)l, #'J-f5H, x#* 
->8}]Jg. ->Ur3->mBg, PVB (^Utfxjl/^^ 
JP) SfcliEVA (Xf l/>h-Jl/7tf-h) 

Sut^^. ;id3(em4 i o z <»nmz®.w.®.y» 

[0 19 8] gjfc, 2t«fcf4 1 0 3<DfptCX^— tJ-Sr-g- 

BE^SSfn-r^>A'^7r@«i:bT^®4 3 0 5 ±.\Z®M 

[0 1 9 9] 82^4 0 0 5 \*&Umn\i7 4 )\>1± 

4 3 0 7^1TFPC4 0 0 6 {ZM^mizmm^tl 

HiflglU 0 0 2 . V-Xff^i&ffilfrlHlSM 0 0 3R 
tfy- h<t^i®KS)lHl!S4 0 0 4 iC^^nT^SBHi^ 

4 0 0 511. fpc4 o o &\z^*3^mmmt.m%mz 

[0200] Sfc. ^JS^masH i ->-;M*4 1 0 1 

»f8ML-T^-5gR^S:t/FPC4 0 0 6 <T>— 8B£ffi5 «fc 
3KSIS2 ->-;UM4 1 0 4&I5W. ELsS^SrliiSWtC 

[0 2 0 1] (.mmm 5 ) ^UUStftmS. ^JSfiaj i JIM 

3HiSlflljgtf>t?iJ£0 1 2 (A) -012 (C) (C^-T. 
&*5. ^SUS^HCfcl^T. 4 6 0 1IJV-^Mi, 4 

6 0 2ttX-f^f>i'fflTFT. 4 6 0 3«y-hfi^ 

4 6 0 4te«Sltf|5iJWi!TFT, 4 60 5tt3>r> 
•tf\ 4 6 0 6. 4 6 0 8\3,mffi.iM&1&. 4 6 0 7BEL 

[0202] ei 1 2 (a) a, i;y- hm^*^-r 

S-OCDH^T. «i!S«iii6«S4 6 0 6**WbTV^« 
^WIhJKEIT*^. EPti. -OWi®iR*t«il«iti&^4 6 
0 6 £«p-klCi&*fffr<!:ft£<fc 5 lC^fiE$nTt^^lC«p 
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[0 2 0 3] 012 (B) te. f8i!i«i>&^4 6 0 

8 *y- h«#»4 6 0 3 <h¥fr«cl9:Wfc«^©lHlK0 
Tifc*. 012 (B) -CttmiIl^iK4 6 0 8 t 

y-hmm&4 6 o 3 £t><mtz<z>tei,'>£5\zmffzmm 
tttiT^ztf, mmw&ts.z>m\zMtf!.znz>m&-n$> 
tu*. mmmzin'Tmttz>£.o\zmiz>z.iih-?2 

-CD^-&. miS««&^4 6 0 8ty-h(|^4 6 

o 3 iz-?nmmfkz&m-2itzz.izfr-czz>rciK>. mm 

JO [0 2 0 4] 012 (C) II 012 (B) <D*8 

&tmmizmmfc%;m4 6 o 8&y-hm*$&4 6 o 3 

(4 603a. 4603 b) t^frlC^lt, 3 ~' 
■3»iS^*«ag««&iK4 6 0 8 &tp^JCi^*f«ct7i-5«fc 

o\zBf$.-rz>&\z&mtt3bz>. mai«^4 6o 

8 4y-hi^4 6 03 a, 4 6 0 3 bCDHftl^- 

£ *> \zmmm<frrz> z\ 

[0205] mmm6) ^nuss^-m. *&w<d&k 
t. 01 3&m^xmm-?z>. 

[0 2 0 6] 130 1tt->7M/-W, 1 3 0 2ttl/ 
^•>7F. 1 3 0 3«-y->yj>yiel8S. 1 3 04H 
TtO^X-fyf. 1 3 0 5«tf^«^T»S. 

[0 2 0 7] A^JW$iJWm^-C*S^D-y^«^ (CL 
K) . XP—h/VlsZmn (SP) ri<->:7 h l/ ^X* 1 
3 0 1 KA^ 3*1-5. fLT->7hl'-^i' 130 1*> 

^m^$n^. mti^nr^yzf'j >ifmn\iu^.)v 

30 is? h 1 3 0 2 

[0 2 0 8] ^->7M 3 0 2i:A^Snfc^D'y 

m 3 o 2 ommm&m&m 1 4 (a) (c^-r. vi 

n. V i nbliA^SfiSiSll. VlnbttVlnl: 

tSritefc-ra. V d d h «SsmBEffli|W«ilgO® 

JI. V s s «<SmJEfi']WffiiiecoaEECOEnttlS:^LT(ri 
•5. VoutbttWMmO, M;W>7M3 0 

2«. v i n\zA*it<ftitMt5&&mmkis%.mt<-&iz 

40 Vou t bfrZtUjjZnz&viZ&StZtlX^ 

Z>. VI n»CH i M^SnstVou t b*^ 

[0 2 0 9] ^C*i*^ifi0i|-C«0 1 4 (A) K^L&IB 
[0 2 10] VOVi/l V 1 3 0 2frt>ti\f}£tlft-y-> 

zfv >i/mmt, v>7v >?m® 1303 \zxfj^n 

SO Z. *LTmm\Z. Eft«^8ll 3 0 5S^Lttr 
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*f *<+»-> 7 U >^[SIK 1 3 0 3 \ZAt>2nZ>. 
[0211] U->yj >if®m 1 3 0 3\t7i-aif7.^ 
7 5 1 1 3 0 4StLT^. 014 (B) iC^SfifiajT 
ffll»en57tP^-f-yf 1 3 0 4 W^falalS&HSrS* 

r. -y->yu >yiaiss 1303 icA^^nfc-y->^u > 

^*t^<Dm)E^-y->^ij >^|5}?S 1 3 0 3 ©7tD^ 
-f-yf 1 3 0 4€r«?fiK-r^TFTOy-h*ffilcHJ*n* 
S„ -?-ntCJ:DT^-D^X-1'->'^l 3 0 4£*SJ5fc-r5T 
FTtC^**;l/;W£fifc£*U y-X*5FH^t» 

7.mm& (SI, S2) *^bTSi^TFT<Dy-^lC 

[0 2 121 tzte^mMMWim 1 4 (B) tCTSLfcfll 

^o7^-D^x-f y^fcflin&a*, *fEBJttc:nirtB^ 
«i»B^s:fafMt'-r2»it«>tcy-x<i^iS^s its 20 
[0213] ts.i$*-&mm\$. *wnmv>±xv>nmm 20 

[0 2 14] (^liS{f«|7) #«J®WTte*3£H.f|©fSft3£ 

[0 2 15] 1 5 0 1 (iX-f yf>yfflTFTT»t), 
y-hMMl 5 0 l_ltiSttl 1 5 0 l_2tSWL 
T<^3. 1 5 0 2«m»I|EPfflTFTT*0. fiH4® 1 
5 0 2_2 tmU 1 5 0 9 CD— gi?T$.-5y— bSffi 1 5 

0 2_1 <b£WLT<^£. ^^Jg^TttT.'f 

ffflTFT i 5 o i *$^;!/y-h«jftiu «%iM9P 

fflTFT 1 5 0 2«:-»^y-hiaitfc*«, ** 
5 0 1 iiMffifflfflmTFT 1 5 0 2 fcfc. ls>if)V>f— V 

[0 2 16] 1 5 0 3 ttV— Xft*t^. 1 5 04ttSS 
ftftft. 1 5 0 5«y-m^T&5. V-XOT* 

1 5 0 3 WtX-f 7f>y«TFTl 5 0 1 Ogtl 1 5 

0 1_2 £i>2>7 hJjc— ;u*^LTttttSnTV>*. 

nmm]&$i 1504 ii®»{ftfflffiT f t 1 5 0 2 ©ah* 

ja 1 5 0 2_2 7j^-r-5V-7.«a®ICa>^i7 h*— A 40 

X-fyf^fflTFTl 5 0 1 ©y- hmffi 1 5 0 1_ 

1 IZ&WfZtlT^Z. 

[0217] nmrn'mmr f t i 5 0 2©y— h«$ 1 

5 0 2_ 1 £^trffiiBi5 1509 tt 1511 Ttr$>15M 
^•C. «iS«^l 5 0 4 ft XsXmtl*. ZL 

©<t£. 1 5 1 ir-7ik2t\zmmT'\t$m®m (=>>y 
>■*) w^sn*. &m®mi suit mas^iS 
1 5 0 4£naitfi)\zmtfit<tifz*mfrmi 5 1 0. y- 
h&tekmtm--m<Dmmm &.zfm&i 5 0 so 
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9 trom-C^fiK^n*. S2g| 1 5 0 9, 

teftsttia]-©)! (s^-a-r) Rcx«as^«&^ 1 504 

1 5 1 1 WBT FT 1 5 0 

2©y- bmm 1 5 0 2_i cava* sum fc&frrsfc 
se>w3>y>u-tLT«fig-rs„ a«E3?Hw;8TF 
t 1 5 0 2 ©y-x<®^tt«astt«&^ (sasso 1 5 0 
4\z&mzn. ^©SEE^jni^.enT^-5. 

[0 2 18] X-fyf^fflTFTl 5 0 1 RUMM® 
PfflTFTl 5 0 2<D±\Z\tmi^y->^.-'>B>m 

m^it-r) wwirtzti. *v>±\zm i &m&m-vtji2>¥- 
mtm (^3coir^g« twfcisft 
z>. w-mtv&zm^-cT f T\z£z>mm*wmkT 
tmm\zm&-v&z>. mzBf&t<ri2>ELm (m^it 
T) mm\zm^tt®, ©^^aE-r-scitct-pT^ 

tt s FSB5lCJ£/£L5*«fc5l;:H31S1gl 5 0 7 

[0 2 19] 1 5 0 7l;tE»tt©i!5l^«J8|-efc 

•SiE^mia (ELiSt^f O&ffi) -c*o. iin-r^- 

^lt. nmmwmTFT i 5 o 2<DFU'f >mmzm 

ftWtcS&aasn*. Bi3SIB<Sl 5 0 7 tLTIJ7;Rr 

[0 2 2 0] #K*T«&<i}B&BS£aiii1i1I l 5 0 7&tf¥ 
tT, /Oi? 1 5 0 6 ZMtftTZ. n>t> 1 5 0 6(t 

si k> & o m m ©a? %m £ tz \t e l m z km? * ft «e> ic k 

#•5. A>i/ 1 5 0 6 tC«t D^fiE^tlfcJg (iSKSKIf S 

i 5tit s^ii 5 1 1 (D&m&wmiz-rztztbiz 

-gBA->^*#BSLT^^*t, iliMl 5 0 3i7 

-xmnu 1 5 o 4*-gRs^«fc5(c. Bj^p^ic^tte. 

**. R 0550 . G (ft) . B (») ©SfelC^Ufc^ 

—mmtvxte* /tiuA77ini/>tfzi/> (pp 

V) ^. #U \f.-)V1J)lrt*J-)V (PVK) ^, jnuy 

[0 2 2 1] ft*5. PPVM«ELtt(s(i:LTa«* 
^:l!©t)(D3»t&-5*^ 0iJA« TH. Shenk.H. Becker, O.Ge 
lsen.E. Kluge.W. Kreuder, and H.Spreitzer. "Polymers 
forLight Emitting Diodes" .Euro Display, Proceeding 
S. 1999.P.33-37J ^>!RfBS¥ 1 0 - 9 2 5 7 6 ^ffilClB 

[0222] *&Mm-?\z#v?-mm*:&ytmiii' 
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.[0 2 2 3] *^)IE0iJT«^7tBc7)±(CPEDOT 

mm #i&tts.n*. ^masw©*^ 

jSBJ«^£bTte&rt^>:^A<h&{fcXX* 

[0224] mmi£T?Mi&2nrzm&.-vELm^&5zi&. 
-rs. ::ti>5EL*m mmmm (mm) 

1 5 0 7, lEft&AJlRtfRiffi-trj&fifcSnfca 

y^y-v&m-?. m i 5 ic^-r«fc o \zmmmm 1507 
teB^<affi«ictet£--Srr HJH^ttanELSK^ 

[0 2 2 5] UA±(D<fc5^*56B^OEL*^^;W«0 
1 5»<i:3 7i^it»iii^^e»^-5Si^gC<£*L. 
IIW+»l;jS^-f'y?>^fflTFTi: 1 *yh*t 

ii5^it«tt**b. to, &$ttm&L&mifi simts. el 

[0 2 2 6] #§gi£{fijro$fijtte, HJfi^J 1 , 2 . 

•5. 

[0227] mmm8) *mmm-v\±. ±m&nmm 

K*l»r»T. EL@*^fi£t-^ISStCffiffl-r*fi£WSBW«RJ 

[0 2 2 8] *^JS0i)OTfi£^BJC-=>^Tai 9«:fflV^ 
01 9K*5^T, 1 1 0 lttJRiMS (A) 

-c&o. mmm. (a) 110 1 Kraneinsta (a) 1 1 
0 2*te^.^n. s«i 1 0 3 ommtffifrnz. mm. 
^ (a) 110 1 izmiz&mm,\zt<nT&K). saas^ 

<o§tf&bli. y-bfcrattfcl&ieiSill&fll (A) lc«fc 
oTfffrn*. S»ii£ (A) 110 lSrMJE-T* 

icte. »0<Ei|«>:/. ;*2>=;*jjU:/-X*— ? 

> 7m b < it? ? -i > 713. a <dw§s.# > 
■7%m^2>z.iitfiQm-v$>z>tfs jkttom&zlih&ititt 

[0229] 019 otfLmmm-cit. mmm. (a) 1 1 
0 1 o)mmzw%#- h 1 1 0 4t>mv*>ti> ^-©ti: 
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# > 7 <d * > =f -r > x ifi& s ic 12. z> t ^ o m&ifl $> z> . 

[0 2 3 0] UATI". ^5Ha^|-O^T«)ittWS:ff ^. 
&*5. (A) 110 1 \ttel£&W%iil3iZ><D-C. 

mmg. (a) 110 1 icttjgwKaiesnifc&s^Ktt 

^-^»^7p>^«b<«i'7'f ^>y^ffl^e> 
n-s. 

[0 2 3 1] ST, 1 1 0 5«*«<D-fe>y^W >y 

n-5. Xh^fSl 1 0 5«y-hl 1 0 OatCtDJR 
(a) 1101 -tii»f Z. Z. ICSS 110 3* 

Xhy^l 1 0 5ttS«*8Affl<bSffi»ajffl<t:TgBa 
^KSiJ^nxt^TfefiVi. Xhs/^il 10 5IS 

[0 2 3 2] *^SS«ajT«*«l 10 3*. sfi^ 

^fi£ffiSrT|6]^lCbT+^'JT«C-fe-v h-T^). CtlteS 

CW7?it:icJ;n«rf5WM«^i:*«J^.-5C:i:^T 

[0 2 3 3] iklC. 1 1 0 6ttJ8J2i£ (B) T*D, X 
hy^SUO 5<!:«y-M 1 0 0 b*^-bT»il5$ 
n. i»it!8M8 (B) 110 7 *«BATU^. Sfc. 1 1 
0 8 lij&/££ (^-^) Tfe D . V- M 1 0 0 d * 
^-bTjg^ (B) 1 1 0 6<h&il3bT^£. 75:*5. M 
fifc^l 1 0 8«SK©®«0±T*SiE3-B-Sfi|^*Wr 
BP*. :7x-fX^>;fr^T&iH£nT€?ftS«te 

::T-i7i-f xT>yy7jS:ic«)0#t)S. c:n«^ 

©Xfcf>n — 9 1 1 0 9T£>&J!7i*:7x-f X777*^ 

•t?ff^.^>«fc5ic-rsfc«6-c*-5. *fcj^ic xtr>n- 
^1109 -emm%i&?Lit&mtmzfii&f8.g. 1 1 o 8 \z 

Mt5T#Tfifef£$n. BtX±TSrRfE$-ti-T7x-rxy 
>^IC«)0#*D0, X hy^Sl 10 5^M2>. 
[0 2 3 4] tC^5TXt!>3-^$:<S^itti£K^l 1 
40 0 9«y-M 1 0 0 cfctf-bTtSiM^ (B) 1106 
tJSiSbT^^. Xfcf>3-^£ti&*.;fc(£BI£l 109 
ttE L««*-^tf^^S:SS±lC^-r* CtTELM 

>=i-^*<iAfe^^l 1 0 9T?SS^^ (it?U-7- 

*«ELtm£fi)cBrr-2>. /<c*3. ^ug^n^ELW 

mtztenffi&mm &tz< ^(D^u^m^ 

[0235] mxmttezR&mttmmELtmiiLT 
so ii, ppv (#>};\77x.-u>\i=.u» mm&. p 
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*u>wsm#wmif <=>n-5. z\n\Z7t#k®.xv?-iLb 

Bf«n*. £/c. ItaAItLTIl PEDOT 
'Jf*7x» StUPAni (^U7-U» 

[0 2 3 6] *I^Jfi0iJT«Xtr>3-^S:fflt,^ 

<. X\Z>Zl—?\Zftx.X7 ! 4 X^ >+)"-, WJSfcte 

[0 2 3 7] 01 90fiScK«g(DJ;5lC, fifUS 

iiio, n.mimm. mi, $t±& 1112. 
xstytmitmm 1113. &mm. 1114. uRMiais 

(C) 1115, y-H100f, llOOe, 11 
0 0 g^fiJSAT^Tfc&l^. 

[0238] *$zmmo>i$.mmwte. mmmi- 

[0239] (^MM9) *mmm-c\tm&. m 

fflTFT«w/L$. %ytm&v>itmmm^'&e>&7ii& 
?t o mmnmrnumm t f t cw/l j: 0 ±& < &-s £ 

Srff'51i^«mSK»J^fflTFT<Dh*^'f >«8ff£. 523t 

mmn&mmn^&n&mzft^mmnnmi&iwmT f 

[0 2 4 0] ioTlffi, fffi. jafiO&ftWKaWct 

zmmELttmzm^fzftytmmiz&^T. 5t%wmv> 

{&^&<DmmZftoELm=? : $:tiitn2>nffie>&&. 

mm<Ditmm&^&<D&*zfto ELm^zmtizmffi 

«!J:t)^<^fc. Z\t\\z&K>m&, ififio 

[0241] tt&*mmmit. mo&xoimmmiim*- 
[0242] (mmm 1 0 ) *^mm-e\z*&w<D%yt 

[0 2 4 3] S«9 0 5±\zm»m9 0 67W&j££tlT 
*5 0. ^-©±IcIEW)IhI8S (V-X{i*tl!M&»j[5]gSifcfcte 

y-bmm&m®M9&) wcMosisigsat^-rsp^ 

WlTFT90 1<!:nft*JHTFT9 0 2i:, SO 
^gC^-TSX-f 7f>^TFT9 0 3 izMffifflWm 
TFT 9 0 4 £7Wgs££nTt^-5. 

[0244] mm®&e>m-r *> p z-kmt f t 9 0 

l.ttV-X««9 0 7. HW>«U«9 0 9. 
MM9 0 8$fLTI<^. flTpft^MTF 
T9 0.1ttff^M«9 0 8±lcy-h«5»^9 
06i. ftJfEy-hlfi»l8l9 0 6±lcy-h«S9 2 2 
tMLTV^. y- hJfi»M9 0 6 £?- bn&9 2 
2<b£&oTSglCD@ffl|ft&j8|9 2 7fimn*>tlT^ 
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-5. iE-lTpft*;HTFT9 0 1 Kty— b*fi»Bl9 
0 6 tmi <D@Rqi6»K9 2 7 £ iZWUIZtltt? ^ 
h*-;WSr^LT, V-XS«9 0 7 iCttMStlTV^A 
V-XESI9 2 8i:, KU"f >fHS9 0 9 KJgi&StlT 
MKM >ffii^9 2 9t£WLT^5. 
[0 2 4 5] ffiffi)|Hl?S0DWr-5 n ^-V *J1^T F T 9 0 
2IJy-XS«9 12, HK>iB89 10, 
Mf$Mi$L9 1 f LTnf^*;HTF 

T9 0 2tt?r*;l^fi!c<igl£9 1 l±fcy-h*feaiS9 

/<? 06t, Hfrtay- h*e»iBi 9 0 6 ±\zy- bmm 923 

t*ttT^. y-h*6^r)K9 0 6 ty-hSS9 2 
3<h*SoT^lcD«Pfl^)K9 2 7*<is:tt^nT^ 
5. ^ LTnft^ilT FT 9 0 2 liy- hffi&!9 

o 6 i <Dmmm&m9 2 7 ttc^tt^nfc^^^^ 
v-xB2«S9 3 o<t. h*u-r >ffi.)$9 i oicaMasttx 

[0 2 4 6] Bfffl©*t5X-1'i'f >^fflTFT9 0 
3«y^y-h«jg^WbT^S. ft*3*|^SfiC»|lC* 
20 t^TX-f y^>yfflTFT9 0 3«^^;uy-h«jfi4 
tLT^5*t. ->>yjPy-h^ji«rWbTV^Tt), AS 

>yfflTFT9 0 3HV-X189 13. H >W$. 
9 17. ^-V^;P^«^9 14. 9 16, -^WtoWtiH 
fSl£9 1 5 £WbTH£. ^lTX-f^f>^fflTFT 
9 0 3\t?-r*)\'Ml$.m®9 1 4, 9 16±lcy— hitfi 

»i9 0 6i. WKy-h*e^K9 o 6±icy-h«s 

9 2 4, 9 2 5 t4fLT^5. y— h^»^9 0 6t 

y-hmp9 2 4, 9 2 stzmiTts i nmrnmrnm 

30 9 2 7at&tt£*rO>£. ^LW7?>^TFT 
9 0 3tey-h*g»JBl9 0 6 £18 10SWiffi»M9 2 7 

9 1 3ici«i^^tiTt^y-xs2i» (.v-xmnm 9 

3 It. HH >®J£9 1 7 ICftJ^Snx^S HP"f > 
gS«l9 3 2 tSf UT^5. 
[0247] $fc9 5 7 «y- NBBigjJ (y- h<f 

X-f 7f >^fflT F T 9 0 3 ®y- hf i 9 2 
4ty-Mi9 2 5 tSrm^MlC^LTt^. y— 
hE^9 2 SfiX'f 7f>^fflTFT9 0 3<Z>y— h« 
40 ffi9 2 4. 9 2 5 <h|tnU#m?fl2/&£*lT^Tt>J§l^ 

24. 9 2 5%mmmi:tf®%tt.tm-cMi8.is. y— h 

ffi^9 5 7 £y-h«1$9 2 4, 9 2 5*MbT^4 
0 ««iffl'C^iiiffi(D5g^BSr^fi)c-r * C ta&«"IfBK«6 

[0 248] mm&om-rznmfflwmTFT 9 0 4\t 
xmmmmmTFT9 0 4\t'>>{f)iy-hmm^L 

SO X^Zifi* y^y-h«ii<£WLT^Tfe, ffi©v;P 
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T9 0 4H7-Xfi«9 18. HH>S^9 2 0. f 

r*)Wf$.m>$.9 i 9swtTt^, ^isTnmfflwm 
tft 9 o 4te^**)\sj&i&m®9 i 9±\zy—hma 

K9 0 6t, HflHEy-hJfil*^9 0 6±lcy-hll1S9 

2 6t£fLT^5. y-^»l9 0 6ty-MS 
9 2 6 t^aoTSS 10)^*61*1819 2 7rt*i9:ttenT 

0 6<tii©TOj|i9 2 7 ttc^H-e.tifcrj^^^ 

Ktf^-;|/£;frbT. V-X^9 1 8 lCj$i$£ftT^-5 10 
V-XSEiei9 3 3<t. KW>I«E9 2 0««Sni 
HU-f >Ei^9 3 4 <h£*LT^5. 
[0 2 4 9] m lC0e^*fei^M9 2 7 <hV-XgEi89 2 
8. 930. 931. 9 3 3tHH >W& 9 2 9.9 

32. 9 3 4£zm-?T?&2<Dmmt&mm9 3 s&mm 
*vx'%2<7>mr$ifo®.®k9 3 5±.\zmm®mfr 

66;4^3«1P^S1 (¥*Hfc«!) 9 3 6«^n 

[0 2 5 0] ?g' 2 0>@|BK6SJBI 9 3 5tlB3 CDjf P«U*fe# 
BS9 3 6 itC}g^$n>5:n>-^^ h*— JUSrcfrLT. S ^ 
»SI?JBTFT9 0 4<D Klz-f >H2i^ 9 3 4 tS^^tl 

fcii^miS9 3 7#. m3?)jamt&«kiK9 3 6jitc:^ 
^nr^-s. /<c*3*^ss^]i'*i^THi^m@9 3 7\tm 

WMIfc. mz-lX I TOTJ£)&f -2>©;WF*L^. 

[0 2 5 1] SrcELg*fe«%^SSrH^^-CK«)^ 
rztb<D/1>2 9 3 8*<V — *@B«I9 3 1 -hKIStt «=>nT 
^*3*mS0iJ-C«A*>^ 9 3 8 £V— XBB&9 3 

l±t-^ltfc*t*5£B^«c:ntC(E^5n^:U. 9 

3 8*y- hffi^9 5 7±KHS:tt£<fc5J;:LTt>&^. 

[0 2 5 2] H^m®9 3 7±l:ttELI9 3 9HfifSL» 30 

^-LTELI9 3 9±l:ttiS9 4 0*« 

site-ft-ri^s. &m9 4 Q\z&%i<Dttn&m^xMf$. 

[0 2 5 3] f£t$E LI9 3 9 ii&M 9 4 0 tilsj — 

[0254] *mffiw<n®f&.&&-rz>mytmm\tLDD 

[0 2 5 5] ft*. E Lutein*. aWOU 0 V« 

Si*tr«taTFT©^ttt$eifra)at«:S<c<^t-sfc 

[0 2 5 6] (^SSCTi 1) *SMt«Tftt. ±Elfci 
8. 1 lSffll>T. £SI»©58ttgBC#38fPI*3Sffl L 

[0 2 5 7] aMIBffl'Vtt. 3 2 0X 2 4 0(0 

QVGATS5, 4-1 >?0)%Km&&m\Ziir>Tm.W SO 
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-rs. 

[0 2 5 8] 4<>^<DQVGACD5£3fcgE<Z>H3iilM 
Xte» 84(imX2 5 2AmgSTM. — 

mA/c HINT'S. 

[0 2 5 9] J:r3T»B*0«rr««ffilHfffflTPTO 
HW>SIIdll EtT»a23?SSn5. 

[0 2 6 0] 

K2 3] 

« = 3*(84*10^)*(252*10- 4 ) = 6.35*10- 7 ^ 

[0 2 6 1] ±IBCD5$ 2 3 tt, f£ftg©CDRl P^rt* 1 0 
0afitLfcift©«8ltttWfflTFTOHU-f >««I d 
CDiST?**. S^lCtefgftg^OWPsmi 0 0%T« 

tf£l3£. MUCOSA: Pl^f>«tt I d0>tttt*&< 

£<fc. XME&&B&Fl'<f dOtlt «T©3fc 

2 4 fc«fc-3T#«&i&ft*. 

[0 2 6 2] 

K2 4] 

/t/ = 6.35 * l<r 7 /0.3 = 2.1 IfiA 

[0 2 6 3] **i£«»JTffl^-5«>tSBHJHhA 
y- H^WSSSffliaPfflTFT^ffl^TV^OT. 
fMJTFT®IMftftM = 5 0 (mVv-sec) . f— 
h^»W^:fifflCo=2. 4 X 1 0" 8 (F/cm 2 ) f? 

[0 2 6 4] 
[5S2 5] 

2*/«J 

= 3.52(^) 



[0 2 6 5] *fc***«Ttt. &iB*rof8^Jf««ll 
At0i]Atf± 5 %^rtlCiR*S<fc^lC-TS. -£-LTTFT 

*t»«$nsBii©y-h«jEVg s ^42 svt 

U L8HIlEVthC«0Vit*i:. 5t8<h3$; 
1 1 OT©S2 6. 5t2 7 4«S5ft4. 

[0 2 6 6] 

K2 6] 

|AK/A|^ 0.046 • VI IW 



[0 2 6 7] 
K2 7] 



2.26M0-^^^. 214 * 10 " 3 



AK/A 1 

[0 2 6 8] *ft9ie8%£BI2. ±fB<D5£2 6$fctt 
j£2 7 4«|fe-r96fflrAV t hRtfW/L S 
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[0 2 6 9] «8tM»fflTFTOLSl>tt«)tf6^SA 

[0 2 7 0] Lt^tt«E©«60#AVth*tTFT 
cOf^SiyPirXI-ctoT, AVth^O. lVT*ofc 
<hT<5„ S27lCAVth = 0. lV^A^tKT 

[0 2 7 1 ] 
tS2 8] 

2.26 *10" 3 < — ^0.214 

[0 2 7 2] 5S2 S^fiEOifOck-plC^^^^gL 
**;Pi|IW©ltW/L££©ntf. H V*i y%M. I dffl 

[0 2 7 3] lEirtfcioT. *fi©^glttS 

fflTFTOL*^««EE©tf6"3«K«ta|fflEt»6«» 
[0 2 7 4] tt***Mi«-Ctt K K >«8K I d ©tf 6 

[0275] (mmmi 2) #389jic*5ut, Hawa 

€f-5. ctitcfcO, ELas^wflSfHStm^Mb. «** 
ft. *sJ:tfMHbatpmiK:fc*. 

[0 2 7 6] HfiHKl&T£fiJfflU nSB3&3fc 

a^$&|6)±$1i-fc«^S:^'r. (T.Tsutsui, C.Adac 
hi, S.Saito, Photochemical Processes in Organized 
Molecular Systems, ed. K.Honda, (Elsevier Sci.Pub., 

Tokyo, 199 1) p. 437.) 

[0 2 7 7] ±|B<D|ftlKlC.kQtt&SttfcELtttt 
[0 2 7 8] 

Mb i] 




[0 2 7 9] (M.A.Baldo. D.F. O'Brien. Y.You, A.Shou 
stikov, S.Sibley, M.E.Thompson, S.R.Forrest, Nature 
395 (1998) p. 151.) 

[0 2 8 0] ±Ea5»XlC«t0fflSSnfcEL«^ (P 

tmm ©sh^^tic^t. 

[0 2 8 1] 

Mb 2] 
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[0 2 8 2] (M.A.Baldo, S.Lamansky, P. E. Burrrows, 
M.E.Thompson, S.R.Forresl, Appl.Phys.Let t. , 75 (199 
9) p. 4.) (T.Tsutsui, M. -J. Yang, M.Yahiro, K.Nakamu 
ra, T.Watanabe, T. tsuji, Y.Fukuda, T.Wakimoto, S.Ma 
yaguchi. Jpn.Appl.Phys.,38 (12B) (1999) LI502.) 

[0 2 8 3] ±E©*:fcfc:J:D««3SftfcEL*m (I 

rmm o^atttTKwt. 

[0 2 8 4] 
20 lit 3 ] 



I r 



[0 2 8 5] !a±©«fc5K=««iae^5©»tt3B>e 

[0286] &*5. *mmM<DWi&\*. $iffim i -mm 
mi i©t>-rn©«fiKt*)a*icffl*^te*T^jfi-r* 

[0 2 8 7] <%Km 3) S9B3ti9T& 
ffiT?««-T-5l'tt*fA3 0-f >^EA± (ASttC»24 0 

[0 2 8 8] fete, SSftgBKte. /v;3>fflf-fxy 

*©ntKt>&*feS^«gg©*^g&iLT*5g9i 
©«JtSB*ffl^-5Clt^-C#*. 
[0 2 8 9] *:Omtt*&BWn=?mMi:LT\t. tfx 

50 (AyFV')>Ff-<^l/'f) . ^-h*y-->3 >->X 
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mmn±mm m^mzit^^^^a^^^ (d 
vd> mmmi&ft-*m$L^. ^vm®.^^^*? 

<<\ ^tizm^mmomfrmzwi 6. 0i7K*-r. 

[0 2 9 0] 016 (A) IJEL^gIT»0, ®# 
2 0 0 1, £M£2 0 0 2. «^SB2 0 0 3^S£-&tr. 
#58BJjco£ftg©te^gB2 0 0 3 l-ffl^S 

ft<. &,fl«^gBJ;D*>»^i§^SB<hT-5;i<h7)<T# 
•5. 

[0291] 016 (B) tefc*5 ; :*;*J;*^T*0, ## 
2 10 1. ^852 1 0 2 . #^A*SC2 10 3, J£lf£ 
X< 7f 2 10 4. A'y^U-2 10 5. SBSB2 1 0 
6^£^tJ. #5gBflC05g)fcgete^gB2 1 0 2lCffl^ 

[0292] si6 (o 

SBCO-gB (*Jt«) **2 2 0 1. {S*t-5r- 

^2 2 0 2, SSgB05£A> F 2 2 0 3. X^'J— >SB 
2 2 0 4. 2 2 0 5. ^gB 2 2 0 6 &&<£tS . 

*f£BJ3COfg)tglB«^gB2 2 0 6 Cffll^ 
•5. 

[0293] 016 (d> mmm&&mx.fzmmm<k 

SB (ft#Wl:liDVDB4gl) ##2 3 0 

i. mmm# (dvd?) 2 3 0 2. jtreywy*^ 3 

0 3, ^figB (a) 2 3 0 4, S^gB (b) 2 3 0 53? 
Sr-^tf. 3<^gB (a) 2 3 0 4 LT!i«fit ?B£ig 

*U 3<^gB (b) 2 3 0 5tt±tLT^«ffl*«* 
#ISBjcD5SE3tgBttcne,^aB (a) . 
(b) 2 3 0 4. 2 3 0 5Cffl^5^i:!!i<Tt5. & 

[0 2 9 4] 016 (E) m-tnVMr-i 7s-?l"( 
K-7KVii7>-hf^X^l/-f) ##2 4 0 

1. «^gB2 4 0 2. 7"— AgB2 4 0 3 £:-&tf. *f£?Jj 

COf8ft«@«:^gB2 4 0 2 Kffl^*;i£rt<T#-5. 
[0 2 9 5] 016 (F) teA— V^n>tf3.— 

&0. ##2 5 0 1. 1*2 5 0 2. Sz*gB2 5 0 3. 

H 2 5 0 4«fc£tf. #^W^3tg@tt^ 

SB2 5 0 3 iCfflt^SC <>:#<T^-3. 

[0296] ®*mzELtmo>%%B&&m< 

[0 2 9 7] ±fB«^«8gg«f >*-*v h^C 
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AT V <ir— :?*yn;) fr^cOtt^illilelitaSrilUT 

[0 2 9 8] 5Sft&Bte?BtbT^£gB#7»<m:*J 
*m«-r^fcJ6. fg3tSB^g^/J»i<^sJ:5tr1tffi 

K&*i?mis^s??±2£Bco«fc 5 frx^rasBfciiii-rs 

^gBir56^B&ffl^*«^tctt, #5S^BB»*WS 

ibTX : ?««*^8B»-e^^-r*«k^tcK»i-r*c 

[0 2 9 9] -wCTBl 7 (A) HJHraBTft D . # 
#2 6 0 1, ^jSffi?jgB2 6 0 2. «^A*gB2 6 0 
3, «^SB2 6 04. *gf£Xf y^2 6 0 5, 
2 6 0 6 #58BJJ©5g3t£Bttia^gB2 6 0 4 1' 

fflV>«Ct*lTf**. ft*. *t^gB2 6 0 4teHfiC0# 

[0 3 0 0] 017 (B) «f§p|±Si. ft# 

^ WKtt*— r<t ##2 7 0 1 » &m&2 

7 0 2, «^-f 7 0 3, 2 7 04£-g-tf. #5! 

9JC0383t8Btt^g&2 7 0 2 CBfr>« 

^mmm<D^mn±mm\zm^x^A^. &*5, ^^bb 

2 7 0 2 ttifi©««l:afi©Xt*^t5J:i:Tffl 

[0301] m±<Dm\z. *stm<ommi&mtt9tbT& 

[3£BJJco«ii?l] #5B9ltt, UtUliEEOIISoiAV 

LSViBBEOtf&oSA V t hOl#6. 5£ 1 
4 <k o T +• * ;m w t =5- \ * l co tt w/ l co $S 

[0 3 0 2] *fc#56B^tt. 7 f -y-W>±C0P^SICJ:-3T 

TLS5i&. ?t^;HIWi:?t^^fiL©ItW/L 
4(7 (Dffi>&>5. ^1 5lC<fcoTb#^<t«£EC0«f,O^AV 
t hCO«E0*^$^,„ 

[0 3 0 3] ±l2W/«{C<fcoT. #5i6^C058^Bli# 
Hi5RlCSlte>n5?l?Kh7>^X^ro»«:2^)^LTB 

ffl T F T CO U €T ^MttJI CO « e> c» €TiC «fc -5 »Stf S «1 

[0fficofflm^:ltt^] 

[01] *Se0Jco32ft&BcoiIilSigBcoiH]?80. 
[0 2] #52B^co^gBco±®ya-yi7 0. 

5» [03] *&w<D&x&me>mmxm*:*i-r*'{$> 
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[01 9] *560J^58^®S:fP5J-r^lS^ffl^^n 


[@4] 


* ^ <D 52 3fc © CD Hi ^ CD 03 18 S . 


*Xtf>n-^(D0„ 


V tat *J 4 




[020] *55^<D^S@O»f®l¥3!ffl0o 


[0 6] 


T F TCD±iEi2L 


[«F^<D!tt0^] 


[0 7] 


5E}t&E<Df£$SfTS£:7Kt~0o 


10 1 




[0 8] 


3t S E CD SJ It g ^ 0 o 


1 0 1. 


_1 y7M/y7^ 


[09] 




10 1. 


_2 U^;i/->^h 


[010] 


3gftgE<Df£5JfTg£^T0o 


10 1. 


_3 1t>^U>^IelK 


[011] 


*560^cD%>t^M<D±ffi0Rr^»fffi0o 


10 2 




[012] 


*I60^cd%^®<DM^(DIhIK0o 


10 10 3 




[0 13] 


^ » 1 1— 1 V 'IT* i*-irj I I #-"M 1 — 1 1*3-4 P— *J O 


10 4 




f Kl 1 4 1 
k lad i *t j 


1> /< -V "7 Kl^rflT + n »v CT) US /rffr 


1 0 5 




[hJ2S0o 




10 6 




[015] 


H^±ffi0o 


1 0 7 


^7f>^fflTFT 


[016] 




1 0 8 


mmmmmrFT 


[017] 




1 0 9 




[0 18] 


t¥^<D56^SScDiii^a5cD[HlK0. 
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